Primary tumours of the serosal membranes of calves are rare. Since the first description by STENSTROM in 192110 only 12 other cases have been published'-9. The purpose of this communication is to record three further examples of mesothelioma in calves. One of these occurred in England, and the other two were from New Zealand.
Case I1
This was a full-term, dead, male Friesian foetus, which caused dystocia as a result of a distended abdomen, which contained about 10 litres of blood-stained fluid. Nodules of tumour up to 3 cm in diameter were on the visceral peritoneum, but there was no metastasis.
Histology
The appearances correspond closely with those of Case I, except that there is a collection of giant cells in the centre of one nodule ( Fig. 3 ).
Case 111
This was a full-term, dead, male foetus removed by Caesarean section from a Friesian cow. The calf's abdomen was distended by approximately 10 litres of blood-stained fluid, and numerous dark red, smooth, sessile nodules, varying in size from one to 5 cm in diameter, were on both the parietal and visceral peritoneum. The mesenteric lymph nodes were not affected, and there was no metastasis. 
His tology
The appearances are similar to those of Cases I and I1 (Fig. 4) . Giant cells are lacking.
Discussion
The tumours of serosal membranes of calves described here fit into the general pattern of the examples already recorded in the literature. The reported cases of mesothelioma in young calves are summarised in Table I. The distribution of the tumour varies greatly, but parietal peritoneum was involved in some degree in every case except one. There seems little predisposition for the serosa of any particular organ to be affected. In two instances only was the pleura involved, that is, my Case I and in one described by GRAST~. In the calf described by S I C K M~L L E R~, the tunica vaginalis was affected by the tumour, which had probably been present from birth.
Histologically, the tumours are all very similar, the differences being those of degree rather than of nature. Thus arborisation, vascularity, vacuolation, and amount of connective tissue are the variables within the basic pattern. The colour of the nodules, whether red or white, seems to depend upon their vascularity.
'The early stages of development of the tumours can be traced in sections of small nodules. In these the mesothelial cells of the serosa can be seen covering small projections, which in some areas contain chiefly mesothelial cells, and in others a loose vascular stroma. The variation in appearance in different nodules has given rise to a number of suggestions as to their origin. P U R M A S~ suggested that those on the stomachs are the result of proliferation of the serosal mesothelium alone, whilst those on the spleen are formed from the serosal connective tissue. G A U S~ noted that in the smallest projections multiplication of the serosal mesothelium only was seen, the underlying connective tissue remaining normal. However, GRANT^ is probably nearest the truth recognising that both the mesothelial cells and the connecsive tissue elements proliferate in varying degree in these tumours. This fact reflects the simple morphological structure of the serosal membranes, which is the same irrespective cf site. It is not surprising that a tissue so uniform might react in the same way at different sites when undergoing neoplastic change and is strong evidence for the multicentric origin of the tumours.
As WILL IS^^ warns, the possibility of transcoelomic spread of epithelial tumours of the ovary cr alimentary tract must first be excluded. In most of the examples recorded in the literature examination appears to have been sufficiently thorough to exclude this. Also, the histological appearance is unique, and in the present cases the absence of PAS-positive material in the vacuoles within the neoplastic cells indicates that the tumour is not formed from mucopolysacchariedscreting tissue. Pleural, in addition to peritoneal, involvement in two cases strongly suggests a multicentric origin from serosal surfaces.
In 5 of the 16 cases reported (Table I) the local lymph nodes were involved. With the exception of that described by STENSTROM~O in 1921, the lymphes nopes were those adjacent to the tumour, and were probably affected by direct extension. STESSTROM recorded that, in addition to the portal lymph nodes, the mediastinal nodes were also affected, but these were not examined histologically. ~I A R C A T O~ included a photomicrograph of tissue from a mesothelioma within the substance of a mesenteric lymph node.
The formation of bone within some of the nodules has been described in only 4 cases. In each instance the site of bone formation was one of necrosis.
Seven calves were found to be affected by tumour at birth, and therefore the neoplasm must have arisen during intra-uterine life. It is possible that some of the other examples had also been affected from birth or soon afterwards. The dams in every case were healthy.
Summary
Three cases of mesothelioma in calves are described. Two were full-term foetuses, the other was 3 months old. There was ascites in all three. The tumours formed multiple, discrete nodules on the parietal and visceral peritoneum, and in the older calf also on the pleura. Lymph nodes were unaffected. The tumours appear to arise from the superficial layers of the serosa, and are considered to be of multicentric origin.
Zusammenfassung
Drei hlesotheliomfalle von Kalbern werden beschrieben. 2 Feten waren ausgereift und das andere ein 3 Monate altes Kalb. Alle drei zeigten Aszites. Die Tumoren bildeten multiple, einzelne Knotchen auf dem parietalen und viszeralen Peritonaum und bei dem alteren Kalb auch auf der Pleura. Die Lymphknoten waren nicht beteiligt. Die Tumoren scheinen aus den oberflachlichen Schichten der Serosa zu stammen und von multizentrischem Ursprung zu sein.
